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http://dx.doi.org/10.1016/j.kjms.201Abstract The inguinal approach is used for the treatment of hydrocele in the pediatric popula-
tion. Although studies on scrotal orchiopexy have mentioned hernia or hydrocele repair through
the same scrotal incision as a part of an orchiopexy procedure, there are a few studies reporting
the treatment of isolated communicating hydrocele through a scrotal incision. We retrospectively
evaluated and compared the outcomes of inguinal and scrotal approaches for the treatment of
communicating hydrocele in boys. The classical inguinal and scrotal approaches to the treatment
of communicating hydrocele were performed on 46 and 30 testicular units (in 43 boys and 27 boys,
respectively). The patients’ charts were reviewed to assess the operative times as well as the im-
mediate and long-term complications during follow-up periods. The patients’ ages ranged from 1
year to 8 years (3.6  2.0 years) in the inguinal group and from 1 year to 10 years (mean
4.6  2.8 years) in the scrotal group. Operative time was significantly lower in the scrotal group
(p < 0.0001). The early minor complication rate did not differ between the two groups. Further-
more, there were no major complications noted. None of the patients had hydrocele recurrence
after a mean follow-up of 6 months. The advantages of the scrotal approach for the treatment
ofcommunicatinghydroceleareas follows: it iswell tolerated, simple, andcosmetically appealing,
and it has a short operative time in comparison with the standard inguinal approach. The scrotal
incision technique is an effective alternative in communicating hydrocele treatment.
Copyright ª 2013, Kaohsiung Medical University. Published by Elsevier Taiwan LLC. All rights
reserved.eclare no conflicts of interest.
ji A.D., Etlik 06018 Ankara, Turkey.
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Transscrotal hydrocelectomy in children 201Introduction the scrotum down to the testis. Appropriate retractorsThe inguinal approach for the treatment of inguinoscrotal
pathologies in children is the recommended standard sur-
gical procedure. This surgical approach includes freeing the
spermatic cord from the attached tissue, separating and
high ligating the patent processus vaginalis (PPV). It is
important to prevent vas and vessels injury when high
ligating the PPV. Then, the testis is fixed to the scrotum
without tension [1,2]. Inguinal exploration with a subse-
quent scrotal incision is also the gold standard for the
treatment of palpable undescended testicles, but the sin-
gle scrotal incision approach has gained popularity among
pediatric urologists in the past two decades [3e14].
Twomain concernswith the scrotal approach are that PPV
may not be ligated high enough and proximal attachments
may not be separated. Recently, scrotal incision orxhiopexy
has successfully been performed on palpable undescended
testis both without PPVandwith PPV [8,9,12e14]. Moreover,
the scrotal approach has been used to correct other pathol-
ogies of PPV suchas inguinal hernia andhydrocele [15e19]. In
this article, we retrospectively reviewed and compared the
surgical outcomes of transscrotal and inguinal approaches
for boys with communicating hydrocele. In addition, we
defined the technical details of the scrotal approach with
illustrations and discuss its advantages and disadvantages.
Materials and methods
Seventy-six hydrocelectomies were performed on 70 chil-
dren with communicating hydrocele between July 1993 and
September 2011. The diagnosis of communicating hydrocele
was based on clinical presentation, physical examination,
and ultrasonographic findings. The main symptom in these
childrenwas a roundish, painless, and fluctuatingmass in the
upper scrotum. The mass size decreased while the children
slept in a supine position overnight. Themass sizes increased
during a Valsalva maneuver in older children and during
straining or crying in infants. Manual palpating pressure on
the mass reduced its size. Silk glove (or string) sign was
positive in all children. Ultrasonography was used to distin-
guish the difficult cases. Patients with noncommunicating
hydrocele or hernia were not included in this study.
Hydrocelectomies were performed using the inguinal
approach on 46 testicular units (40 unilateral and 3 bilateral
hydrocele) between July 1993 and September 2007. The
scrotal approach has been performed since 2000 in our
institution, leading a shift from the inguinal approach to
the scrotal approach in hydrocele cases [9,14]. In accor-
dance with this trend, hydrocelectomies were performed
through the scrotal approach in 30 testicular units (24
unilateral and 3 bilateral hydrocele) between July 2002 and
February 2012. We retrospectively reviewed the patients’
charts to obtain the demographic data and postoperative
outcomes including operative times, as well as the intra-
operative, short-term, and long-term complications.
Surgical technique
After the induction of general anesthesia, we made a
transverse scrotal incision along the crease of the scrotalskin. This incision was then deepened through the layers of
were used to expose the superior level of the external ring
(Fig. 1F). The upper wound edge was retracted in an up-
ward direction in order to allow full visualization of the
inguinal canal and the external inguinal ring.
At the beginning of the surgery, the testis and spermatic
cord with the hydrocele sac were brought outside the
scrotal incision (Fig. 1A). In order to separate the hydrocele
sac from the spermatic cord easily, the sac was not opened
during dissection, which was different from the classical
technique (Figs. 1B, 2A-1 and A-2). In our practice, we
opened the external spermatic fascia of spermatic cord
from the side that is near the vessels and vas without the
margin of hydrocele sac (Figs. 1C, 2B-1 and B-2). The hernia
sac was separated bluntly from the other components of
the spermatic cord (Fig. 1D and E). In the Trendelenburg
position, the sac was dissected up to the external inguinal
ring and “a caudal traction” on the sac provided an extra
separation from the cord structures (Figs. 1F and 2C). The
PPV was tied as cranially as possible using a 3e0 or 4e0
absorbable suture (Fig. 1G). When the distal part of the PPV
(hydrocele sac) was divided, the proximal stump of PPV fell
back into the peritoneal cavity (Fig. 2D). The testis was
placed into the subdartos fascia of the scrotum. The scrotal
skin was closed with a running subcutaneous absorbable
suture (Fig. 1H).
Patients were discharged on the operation day or the
day after the surgery. All patients came back to the clinic at
least once within 4 weeks after the procedure to document
any recurrence and also to ensure that no other complica-
tions had occurred. Thereafter, follow-up visits were per-
formed in the 6th month.
Statistical analysis
The differences between inguinal and scrotal groups in
terms of age, operative time, and immediate and late
complications were analyzed with the ManneWhitney U and
Chi-square tests.
Results
The medical charts of 70 children with communicating hy-
drocele were retrospectively reviewed in this study. The
inguinal group comprised 43 patients (40 unilateral and
three bilateral), and the scrotal group consisted of 27 pa-
tients (24 unilateral and three bilateral). These patients’
ages ranged from 1 year to 8 years (mean  SD, 3.6  2.0
years) in the inguinal group and from 1 year to 10 years
(4.6  2.8 years) in the scrotal group (Table 1). There was
no statistical difference between the two groups in terms
of patient age. Operative time was statistically significantly
lower in the scrotal group (p < 0.0001, Table 1). The most
common early complication of scrotal hydrocelectomy was
scrotal edema/induration, but there was no statistically
significant difference in the total number of early compli-
cation between the inguinal and scrotal groups (pZ 0.416,
Table 1). As for hydrocele recurrence or testicular atrophy
(late complications), both did not happen in either group.
The overall success rate was 100% at the 6-month follow-up
Figure 1. Surgical steps of the scrotal approach for the treatment of communicating hydrocele. (A) Scrotal components brought
outside the scrotal incision. (B) Appearance of hydrocele sac, spermatic vessels, and vas deference. (C) External spermatic fascia
opened from the counterside of the hernia sac (from the side that was near the vessels and vas, but did not have any margin with
hydrocele sac). (D) The hernia sac was separated bluntly from the other components of spermatic cord. (E) After Trendelenburg
position, the sac was dissected up to the external inguinal ring and “a caudal traction” on the sac resulted in an extra separation
from the cord structures. (F) External inguinal ring was seen (black long arrow). Flexibility of scrotal skin and appropriate retractors
provided an excellent exposure of inguinal region (black short arrow). Hernia sac and other spermatic cord structures were seen
(white arrows). (G) Patent processus vaginalis was tied as cranially as possible using a 3e0 or 4e0 absorbable suture. (H) The scrotal
skin was closed with running subcuticular absorbable suture.
202 B.F. Alp et al.after both inguinal and scrotal hydrocelectomies. The
scrotal scar was practically invisible after 4 weeks post-
operatively (Fig. 3).
Discussion
The primary goal of the surgical treatment of communi-
cating hydrocele in children is to ligate the PPV as cranially
as possible, with no iatrogenic injury and postoperative
recurrence. Inguinal incision has been accepted as an un-
changeable route in the pediatric population for the
treatment of communicating hydrocele and indirect
inguinal hernia [20]. However, the transscrotal approach
for the treatment of palpable undescended testis was
introduced by Bianchi and Squire in 1989 [3]. It has also
been recommended for nonpalpable testis by Snodgrass in
order to reduce the necessity for diagnostic laparoscopy
[21]. Since the late 1980s, the scrotal approach has been
used as an alternative for the management of undescended
testis with or without hernia or other inguinoscrotal pa-
thologies [4]. The advantages of the scrotal approach areless postoperative pain, reduced operation time, and good
cosmetic appearance. Recently published studies on scrotal
orchiopexy reported that PPV could be dissected from the
cord structures through the inguinal canal with the aid of
the traction of the sac, and after the division, the proximal
aspect of PPV invariably retracted to the internal inguinal
ring [8e13]. Moreover, five studies reported successful re-
sults when the scrotal approach was used for children with
hernias and hydroceles [15e19]. No recurrence was iden-
tified in four of the five studies [16e19], and the overall
success rate was 99.5% in these five studies [15e19]. Ac-
cording to these studies, the length of the inguinal canal in
children is very short; thus, disruption to the integrity of
the inguinal canal is not necessary [15e19]. The traction on
the sac provides a ligation of the PPV at the level of the
internal ring [15,17]. However, for a child with an unde-
scended testicle and inguinal hernia, we had to convert to
inguinal incision because of proximal bleeding after ligation
and division of the PPV. In this child, we opened the
inguinal canal completely and saw that the stump of the
PPV was beyond the internal ring.
Figure 2. Illustrations for scrotal hydrocelectomy. (A-1 and A-2) Vertical and horizontal normal appearance of the hydrocele sac.
(B-1 and B-2) Vertical and horizontal appearance of separation of hernia sac from other components of the spermatic cord. (C)
Hernia sac was dissected up to the external inguinal ring and “a caudal traction” on the sac provided an extra separation from the
cord structures. (D) Traction of the sac was simultaneously ended and the proximal part of processus vaginalis fell back into the
peritoneal cavity. The divided hydrocele sac was seen.
Transscrotal hydrocelectomy in children 203PPV was classified as closed, partially closed, or open
depending on the level of communication or obliteration
from the internal ring to the testis [22]. However, processus
vaginalis was considered patent by Rowe et al. if the length
from the internal inguinal ring was 2 cm or longer [23]. EvenTable 1 Demographic characteristics of children with
communicating hydrocele and immediate/late complica-
tions of inguinal and scrotal hydrocelectomies.
Parameter Inguinal
approach
Scrotal
approach
p
No. of procedures/
patients, n/n
46/43 30/27
Age, y
Mean  SD (range) 3.6  2.0
(1e8)
4.6  2.8
(1e10)
0.186
Operative time, min
Mean (range) 45.9
(34e66)
26.2
(20e36)
<0.0001
Pre-postoperative
immediate
0.416
Complications, n
Vascular injury 2 1
Scrotal edema/
induration
0 4
Scrotal hematoma 0 0
Wound infection 2 0
Orchitis/epididymitis 2 1
Overall minor
complications
6 6
Late complications, n 1
Recurrence 0 0
Testicular atrophy 0 0
SD Z standard deviation.more important than these definitions is how the PPV can
be dissected from the spermatic cord more easily, and
whether the dissection could be made proximal enough in
the scrotal approach. These are the two main questions
that need to be answered.
Classically, the PPV is dissected from the spermatic cord
on the inner side of the sac. However, this maneuver is
performed adjacent to the cord and may tear the sac while
surgeons are dissecting the spermatic vessels and vas,
which can cause difficulties while ligating and separating
the proximal part of the PPV. To avoid these problems, we
dissect the sac without opening it. The anatomic relation
between the cord and the sac makes the aforementioned
method feasible. Because tunica vaginalis does not cover
the cord 360, we can start the dissection from the external
spermatic fascia where the tunica vaginalis does not sur-
round the vas and vessels (Fig. 1C).
In the past 20 years that scrotal approach has been used
to treat the undescended testis, it has been asserted that
the associated PPV could be ligated high enough
[8,9,12e14]. Although the classical inguinal approach is
recommended for the treatment of communicating hydro-
cele [24], there is one study (apart from ours) that com-
pares inguinal hydrocelectomy and scrotal hydrocelectomy
[19]. Through spermatic cord caudal traction during scrotal
approach, we could ligate the highest PPV without
damaging the inguinal canal integrity (Fig. 2C and D). In this
series, no difference was noted in regard to complication
and recurrence rate between scrotal and inguinal
approaches.
The scrotal approach avoids tampering with the inguinal
canal and offers an excellent access to the PPV with mini-
mal dissection and morbidity [18]. Additionally, this
approach eliminates the risk of damage to the ilioinguinal
and genitofemoral nerves [18]. All of these factors provide
less postoperative pain, shorter hospital stay, and faster
healing compared to the inguinal approach [15e19].
Figure 3. Pre- and postoperative appearances. (A) Preoperative appearance of the right hydrocele. (B and C) Unilateral left and
right side scrotal incision scars, 6 months after hydrocelectomy. (D) Bilateral scrotal incision scars, 6 months after hydrocelectomy.
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excellent cosmesis [15e19]. In most cases, the scar is
nearly invisible [18,19]. Koyle et al. [17] noted another
advantage of the scrotal approach, in that it allows access
to the scrotal contents and removal of the distal portion of
tunica vaginalis [17]. Inspection of the scrotal contents
reduces the risk of subsequent noncommunicating hydro-
cele, and also removes the risk of possible acute scrotal
hematoma and allows the excision of vestigial appendages
[17]. Using scrotal incision in the scrotal skin fold resulted
in shorter operative times, decreased pain, and improved
cosmesis in our patients. To our knowledge, there are three
reasonably different scrotal locations to incise the scrotum:
the scrotaleinguinal crease, midline scrotal, and transverse
to rugae of scrotum. A midline scrotal incision may improve
the cosmetic outcome, especially in bilateral cases [17].
The use of the scrotal approach for patients with hy-
drocele is associated with several disadvantages. One of its
drawbacks is that children with unilateral hydrocele are at
risk of contralateral PPV [17]. Moreover, children withdirect inguinal hernia cannot be treated through this inci-
sion. Furthermore, the scrotal approach may cause scrotal
edema, which is the most common early postoperative
complication. However, it is temporary and can be treated
with anti-inflammatory drugs [25].
The laparoscopic approach is another option for the
treatment of a hernia and hydrocele in children. It allows
checking and repairing the hernias in both groins [20].
However, a recent meta-analysis on pediatric inguinal
hernia reported that the laparoscopic approach is asso-
ciated with a trend toward a higher recurrence rate and
longer operative time for unilateral repairs, but shorter
operative time for bilateral repairs [26]. Recently, lapa-
roscopic hydrocelectomy in the pediatric age group has
been reported [27,28]. However, the laparoscopic oper-
ation time was longer than that of scrotal hydro-
celectomy, and the incision scars probably were more
noticeable than the scrotal incision scars. Moreover, the
cost it incurred was higher than that of the scrotal
approach.
Transscrotal hydrocelectomy in children 205In conclusion, the scrotal approach for the treatment of
communicating hydrocele in children may be an alternative
technique in experienced centers. The main advantages of
this technique are cosmesis and shortened operative time.
However, the most common early complication is temporary
scrotal edema. This technique provides an easy approach to
the anatomic structures involved in scrotal and groin path-
ologic features without disruption of the inguinal canal
integrity. The need for wound edge retraction is lower, and
hence fewer traumas are caused to the inguinal region.References
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